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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact and inexpensive zoom lens which is 
constituted so that high image quality is obtained and which is suitable specially for a digital 
still camera by effectively arranging a plastic lens in the zoom lens constituted of two 
negative and positive components. 

SOLUTION: This zoom lens is constituted of three negative, positive and positive 
components when viewing it from an object side. Then, at least one lens out of the lenses 
constituting respective lens groups is the plastic lens. Besides, it is constituted so as to 
satisfy the conditional expressions of -0.8< Op X (N'-N)/&phiv;W<0.8 and -0.45<M3/M2<0.90 
(Provided that &phiv;T/&phiv;W>1.6). In the expressions. Op is the radius of the curvature of 
the plastic lens, &phiv;W is the power of a whole system at a wide angle end, N' and N are 
the respective refractive indexes of the (d) line of the object-side and the image-side media 
of an aspherical surface, M2 and M3 are the moving amount of the 2nd and the 3rd lens 
groups [the object side is regarded (-) with the wide angle end as a reference] and &phiv;T is 
the power of the whole system at the telephoto end. 
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(57) [H^] 

Je5i*(l'W^6m/t:^IEiE3^^X--Atc*5l^ 

^u>xaf^««;r-su>x©rt. ii>:Cc< <b4> i«c 

-0. 8<CpX(N' -N)/</>W<0. 8 

-0. 45<M3/M2<0. 90 iiKU. 4>Ty<t>W 

>1. 6) 

«ffliM®<Dd,=g<?>/lSf^. M2. M3t3:-en^nm2. 
»3 U>XS(D5^»S (rCftS^SieCCLriB5fl:fl!l$:- 



1 

XSfiCDPam RC>'^2U>Xgp<5:^3U>Xaf<?:©Pa 

mfiB^>Xg¥^«^T^u>X(Di^. ^^^cc<ifci 

tS(;&5:7'^X5^^:.^U>XT^€><bifeCC. «T<0^ft^^ 

«:»ts-r'S**«Fai-r^x--Au>x ; 

-0. 8<CpX (N' -N) /<i>W<0. 8 

-0. 45<M3/M2<0, 90 (flU. 4>T/4>W 

>1. 6) 

Cp : :7''7:^^ ':'^U>Xffl^ 

MS : US u>X8P<D5^ttS (Eftffi^.SiSltcurJejft 
M2 : ^2 U>Xi¥(Z)^i!lfi ur^^t* 

>X<?: 1 t$CCDMU>Xi;^p6^«P. ^lCD^>-»7-^Wr'2> 
^1 U>Xafi. JE<0/^•7-^WT'&ll2 U>Xgpt. 
iECDyS»7-^WT^^3U>Xaf<!:r«^5n. i4>/:c< 
i^>20(DU>Xg¥:?&5^S(lU. mi U>Xg¥<h^2U> 
XaficDFe^Pi. S:0'm2 U>Xgf<hm3 U>Xg¥<h(DFB^ 

"C, frtami u>xgp^«^-r'2>u>x<7:)F*g. ^3^j:< 
^>ltS;J)5:7'5>^^->^^!7U>Xr^'5>i<t*>CC. «T<0^ 
ft^^«£-r^*^4#®<bT6X--AU>X : 

I 4>P/* 1 I <1. 2 0 

0. 2 0 < I </> 1/<^>W I <0. 7 0 

-0. 45<M3/M2<0. 90 (110. </>T/0W 

>1. 6) 

* 1 : mi U>Xf¥(D>'^'7- 

M3 :m3 u>xf¥cD^sfts {mn^^wm^hxmw 

M2 : m2 WlyXmcombm (Eft^^amtCbriBJf* 
fflrj^-i-r^) 



2) !HFia2 00 0-2 6 7 00 9 

2 

lU>Xapi. ;:f>J^j:< tfe lt5tcDiEU>X<h Iteoau 
lyXti)^hJ&^ . IE^D>'^•7-^W•r'5>m2 U>Xg¥<?:. 
JE(D^^'9-€:Wr•5>m3 U>Xgfin»^3n. ^1 U 

3 b>Xgpi(Z>rBlPg*^x.^^CCj:«D. ^fg^tf^Xr- 

Au>x-c^or. iuiBm2u>xef^«^'r^u>x 

fccc. «T<D^fl=S^SIS*r^**«F8i<bT&X-AU 
>X; 

10 I <^>P/</>2 I <2. 5 

0. 2 5<</>2/0W<O. 75 

: 7'^X^t?^U>X(DA'7 — 
</>2 : m2 U>XafCD/^'r7- 

1 U>XSfi. iE(D>'W-^Wr'2>m2 U>Xaf<h. lE 
(D>'W-^wr'5>m3 u>xg¥i'r«iS;^n. ::i>^cc<<!: 

20 fc2-PCDU>Xaf3&«^^«l^. m 1 lx>Xgf<hm2 U>X 
SficOFalPS^ R^'m2 b>Xgfim3 U>Xaf<bCDrHlPi 

BUiams U>X»^«^Tau>X<Ort. ^:rj:< <bfe 1 

^?ffiST^*^J^<t-r^X-AU>X; 
-0. 30<M3/M2<0. 90 
I <^P/<^>3 I <1. 70 
0. 1<</) 3/<*)W<0. 60 

30 M3 : m3 U > XgfCDS^ttS (jAftS^SmtCLT^jft 

M2 : 112 lx>XSp(D5»»S (C;ft^<&S*iK:Lr«5» 

<^>P : y''y:^'^ yi^\ylyX(0^^v- 
<^> 3 : m3 ^>XafC^)^^•^7- 

40 tl5&^^tBtgCDX-A U>X ; 

-1. 4<2<^>P i /<^>Wxh i < 1 . 4 

<^>Pi : i ^gCDr?''^;^^ ^ U^XCD^'^C?'- 
h i : iai4iiBI^^*5Ct-2>fi]K9^ft^^SL<Sft a 1 = 0 . 
iSSh 1 = 1 tb/ci^CD. SS^-e(Di#S<^:7-^^ 
^ ^ U>X'^.OJfiWtt±*»G)1?5i*fflJffiAS*«$ 

lU>XSfi. iE(D>'>'7-^W-r'5m2 U>Xafi. IE 

50 (^>/^•'7-^W•r^m3 u>xafirfiifi£$n. :i>;^cc< i 
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fc2oOU>Xgf5&Sj^S6U. ^1 U>Xaf<b^2U>X 

suiB® 1 u>xsfRaf®2 u>xef^«RS;-r€>u>xo 
P^. -en-eni^^3^j:< <t^itw:7*^x^-^^u>xr^ 

^ii^w:. «TC[>^f^S^«Sr<b*^!|tm<hr^X 
-AU>X; 

-1. 4<£</>P i /<^>Wxh i < 1 . 4 
0. 5<log (^2T//82W) /I ogZ<2. 2 
(BO. 10 
4>P i : iS@<3D>^^X5^ y^U>X<D>'^•7- 

h i : i&mim(^c:hi^'^ ^mm^f^^^nmn a i = o . 

^ ^ U>X^(Di5l4aJb7^<^1^<*PMAI-KS5 
/3 2 W : lAft^rCDm 2 U >Xg¥(Dlte^ 

0 2T : SjiSTCDl? 2 U >Xaf(Dei{S^ 

Z : X-Aj:b 

log: a^S^tlS ({BU^fr^-C«J:b^HXorii^<D 
-C. J^»KS3nJ5:tO 20 

1 u>X»i. 'prx< ti> lt5c(DjEU>X<h lS(Dmu 

>X<h7i>^e>^*3. iEC[)>'^•»7-^WT^I^2 U>Xgfi. 

<b^2 0CDU>;^A^^ttb. ^1 u>xgf<tm2u> 

:xmt(Dmm. ^o'ii2u>xapi^3i.>xgf<?:ora 

SyiBmi u>xt¥Ri:;fm3 b>xaf€:«js;t-^u> 
xcDrt. -en-en^"^cc< <!:4> 1 ti?&^*7'^x^^:;<57u>x 30 

^X-AU>X ; 

-1, 4<£0P i/</>Wxh i < 1 . 4 

-1. 2< 1 og (/33T/j83W) /I o gZ<0. 

5 

0Pi : i#^0[):7•^:^^':^^U>Xa>^^*•7- 

h i : iaiiiiil»K::teC:f -6*7ja8^ff^^#<Sft a 1 = 0 . 
iS$h 1 = 1 iO/ci^cD. MMffi-e(Di #@cd:7-^>^ 40 

/3 3 W : l£ftfi8-C(Dm3 U>Xffip(Dfiifi^ 
/8 3 T : MM^rcDllS U>Xgf<DS{g^ 
Z : X-'Ait 

log: a«S*t» ({IL^ffXr^tk^moTl^^CD 

1 U>Xgfi. ^i>3^cC< lft<DiEU>X<fc lt$CCD:gU 
>X<?:;&^6^0. iE©>'^*•7-^W"r'£>ll2 UVXiHft. 50 



iEa:)^^•'7-^*T6m3 u>xafi-cif^$n. ^aj:< 
xi¥i(DFaPi. Ru^m2uy:xmtm3\y>:xmt(om 

HulBm2U>Xgf:R?>'^3 U>XS^«fig'r^U> 
-SX— AU>X : 

-1. 4<5:<^>P i/<^>WXh i < 1 . 4 

-0. 7 5<1 og (/3 3T/^3W) / log (/3 2 

T//32W) <0. 6 5 

</>P i : i SSO:?'^;^^^^ U>X<D^N*'7- 

h i : mtiim^^^^ ^vim^ffF^^wmn a 1 = 0 . 
h 1 = 1 i Lfct^(D. mmmr^co i SS©:/"^;^ 

^ ^ u > X--(Dfi$lSf4l±3fe^CD^<*MffiAS*lS5 

/8 2 W : lAftJS-CCD^ 2 U >Xgf 

/3 2 T : ^^^-0(0^2 U>X8f<Dm{S^ 

/3 3 W : lAftffir©l^3 U>XgfC0g|fS^ 

/3 3 T : MSSrcDHS U>XgfCDS(g^ 

log: Smtm. (fiL^ff^-C^tk^morC^^cD 

[0 00 1 ] 

y^tcSLfc, /J^t?3cffi^ccX-AU>Xtc98T€>fe0 
[0 002] 

^ ^ y ^ <D#RM*Cv <fc ♦) Jcffi^JrT^'l^iS? ;U 

[000 3] C<Dfc«?>. Se*<fc 0 . «?Jx.t^1$§^^6 - 2 
0 1 9 9 3-^^$R. 1-19 18 2 O-^^fR^CiB 

[0004] 
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[0 005] 

^j:< <i:fc2ocOU>Xgp*i^aiU. miU>Xi¥i:^2 
U>Xaf<t<5[)rBlPi. SCX^2 U>XSf<!:ll3 U>XS<?: 

or. B((fau>X8¥^«^-r^u>xort. i:i.^^c<cbfe 

[0006] 

-0. 8<CpX (N' -N) /<PW<0, 8 

-0. 45<M3/M2<0. 90 (fib. <*>T/</>W 20 

>1. 6) 

Cp : :7*'7X^5^^U>Xft^ 
<t>W : Kft Sr (D^^CD>'>* 7 - 

MS : ^3 U>X|¥©5^«lS (Eftffi^KiSlK:U-C^* 
M2 : ^2 U>XSO^ttfi ([AflS^S?SltCUTife^ 

fflf]^-i-r^) 30 

[00 0 7] ^tc. mt^mi>^hm^c. {}>rj:< ti>i ^(d 
iEu>x«b itJccD:©u>xi:!!»>e)R£D. n(D^^o-^m 

iEcD^w-^WT-s^s u>x^i-c«^^n. 

fct< <h4>2':><DU>Xgf;!?5^a60. ^1 U>Xmtm2 
U>Xg¥<b(DP^Pg. ^C/m2 U>;^im3 U>X^<b 
<DraPg^^^'2>*CCj:0. ^fg^?T^X'^AU>Xr* 
-^r. MiB^i u>Xgf^1tfiS-r^u>X(Di^. ^-j^j:< 40 

[0008] I <i>P/<^\ I <1. 20 
0. 20< I 1/<^>W| <0. 70 
-0. 45<M3/M2<0. 90 (flU. 4>T/<I>W 
>1, 6) 

</)P : ::;^^x^--^^'^'>XcD/^''7- 
<^ 1 :m \ \ylyXm<0^<V- 

4>W : \un^^(0±Jk<DJ'^ "O- 50 



M3 : ^3 U>Xgp(Di^«lS (jEftffl^SfSCCUrigj* 
M2 : 112 U>Xgf(D^«lS (Kftffi^«iSICCUTiB5tt 

[0 0 0 9] ^/c. iB5<*W*^6il@0C. :^CD>'N*»7-^Wr 

^^iu>xafi. ^^3^c< <t*> it$c(?:)iEu>x<h mcD 

:Sl.>X<i:*>6^0. iE©>^N-7-*WT^02 U>Xaf 
<b. iE(D^>'7-^Wr^m3U>X8fi'C««$tl. S 
1 l^>Xgp<i:m2U>Xgfi(DPaPi. RD^'m2U>Xgf 
ill3W>Xg¥<i:(7)raPS^^;^€>*^J:0. m^^\=^^ 

x-Au>X'c«)ot:. HifisiS2 u>xi»^«js;-r^u 

>XOF*9. ^-;^j:< lft3&5:7*^X^*:;^U>X'C*>^ 
it fete. OT<3r)^ff^S^«£t-^«^<i:-r^. 
[0 0 10] 

I </>P/</>2 I <2. 5 

0. 2 5<<^2/<^>W<0. 7 5 

</)P : ^>XCD>'^•»7- 
<^>2 :m2 U>Xgf(D>'^*7- 

[0011] ^/c. iBjftW^^HS^. :g(0^^''7-^WT 
^|gl U>Xaf<!:. iEO>'^*'7--^W•r^^2 U>XSf 

iE<D^^''7-^:wr-sii3u>xi¥<t-cm^$n. i:i> 

3^j:< cb^5 2o(DU>Xgf;??^^ttU. 01U>X?¥<hm2 
UVXaficoram RO'm2 U>Xg¥im3 U>Xg¥<t 

or. fulB^s u>xg¥^1f^r^u>x<7)(^. ^^^cc< 
t4> itft:3&^:7*^x^^:; i5?u>Xr^>^it*>«:, fe(To 

[0012] -0. 30<M3/M2<0. 90 
I <^>P/<^>3 I < 1 . 7 0 
0. 1<<^)3/<^>W<0. 60 

M3 : ^3 U>XafO^S&M (lA^iS^SigCCUriKJf* 

M2 : ^2 UVXgfOi^ttS (jEftiS^SaiCC Lr«!ft 

<^>P : ^U>XCDA9- 
03 : 113 U>Xef(D>'^*'7- 
4>W : J£ftSr<D^3^(D/^•7- 

r*^o 

[0 0i3]^ur. m[iaSu>xafcD:7*-7X$^->^u 
>X;&5i^T©^f»^5S;^SIS-r -^lifiRib T^o 
-1. 4<24>P i /<^WXh i < 1 . 4 

<^P i : i #acD:7*^;?;^ ^ U>X<D>'^•'7 — 

h i : iftl4iiS^^c:teC:f -5t7J»l^ff^feS^<Sft a 1 = 0 . 



C5) 



[0 0 14] jtfc. mwrn^^mitc. fi(D/>-7-^WT 

[00 15] 

-1. 4<X<^>P i /</)Wx h i < 1 . 4 

0, 5<log (^2T//32W) /I o gZ<2. 2 

<^>Pi : i #@cd:7*^X^ y tJ' ^>Xc^>y^•'7 — 

h i : Jfif4iii»CC*5&:r -5>fiJX8^f^*»»«l^ a 1 = 0 . 20 

ig^h 1 = 1 iU/ci^CD. SSffi'rcDi#gCD-7'^X 
^ tJ' U>X-\(D£$4l4±*i^©1^<*ffi'JSAt*l^^ 
/8 2 W : jAft«8^©®2 UVXgfCD^fS^ 
/3 2 T : iiaS8t?(Dm2 U>XapO«{S^ 
Z : X-Alrb 

log: a«s^t» (flb^ffSrWlt^IS^ori^^© 

[0016] $/c. mm^^^hmtfC. no^^r^-^m-r 

-5>miU>X?¥i. ^^;^cC< ItfecDiEbVXi ltj((7) 30 
:gU>Xi5t>^6JE£0v iECD>'^•'7-^W•r'5)^2 U>Xgf 
iE©>'^•'7-^w■r^^3 U>XSf<bT«^$n. ii> 
j^j:< <t^2o(DU>Xf¥7!:)5^ttL. mib>X^im2 
U>Xi¥i<DrB^IS. RO'll2U>Xaf<tm3 U>X8¥<!: 

coreiFi^^x.'&^ccj:*). ^^^tf^x-Au>xr* 
or. fJiS^i u>Xf¥Ro'^3 u>XS¥^1ti?sr^u 

[0017] 40 
-1. 4<2<^>P i /</>Wxh i < 1 . 4 
-1. 2<1 og (/3 3T//8 3W) / I o&Z<0, 

5 

0P i : iSa<D:7'-7;^^->^^U>XO>'>"'7'- 

h i : i&itijmf'C^^i ^^BM^f^^t^n-mn a i = o . 

/3 3 W : Eft^-CCD^ 3 U >Xffif<D«ifS^ 50 
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^ 3 T : m^mvoms u>xm<ommm 

Z : X-AJt 

log: HBL^jf^^'C\tit^WL^X\,>Z<D 

[0018] ^/c. iB3i*fflW^6JIia«:. ©(D>'>9-^WT 
^miU>X8¥i. ii»5:<<fcfe ItJccDiEU^Xt m<D 

t£< t^2-:>(OU>Xmififmh. ^lU>Xgf<!:m2 

r>T. mrfam2U>XgfRiyfm3U>X?¥:S:«St'r^W 
>XCDI^. ^E-n^n^^^j: 1*5C;&5:7*^X^-:; ^U> 

[0019] 

-1, 4<i:0P i/</)Wxh i < 1 . 4 

-0. 7 5< 1 og (^3T/j8 3W) / log (jS2 

T//32W) <0. 6 5 

</>Pi : i #@0:7'^X^^:^d'U>X(D>'^'»7'- 
</> W : J^:ft^-c<^)^l^o^^' C7 - 

h i : ia#iiSfCc*5C:f a 1 = 0 . 

^ U>X-^(Difitttt±*^OJB5(*iiMAStii?3 

/3 2 W : Eft^rCD^ 2 U >Xaf<Dlt{g^ 

/3 2 T : Sit5g-C(D^2 U>XS¥<Dl«<S* 

i8 3 W : jEftaSroms U>XSCDSHS^ 

/3 3 T : MM^rO^mS U>XafOfifS^ 

log: ^fm^ ({10^ft^-C«J:b^B5(oTC^^CD 

[002 0] 

^ffi^#ML/j^j:?&^6ift?3-r^o si-S9«. -en 

fc. S^«^coX-AB$(7)jAft^<Dt^fig^^brii'5o 

X-Ar^O. !K3f*fllW^6IIH«:. mi U>XafGr 1, 
m2U>XafGr2, ®3 U>Xe¥G r 3A^61f^$ 

[0 02 1 ] Gr wt^i^tLxnco/'^'y-^^-r^. 

^fc. G r 2S^>'G r 3 53:^^*<hL/TiE<D>'^*7-^W•r 

5. i^f*ffjw^e>ii@^c. itjcS'-8feaou>x^^n^ 
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^iIJ^a5cD¥^f CI -7 ;!/ - L P F r 
[0 0 2 2 ] 0 ItCTj^'Tcl:^^. HI co^te?f^M~c«. 

i5iaor)M^T!^-riB5f*w]35p^2ti(g (G2) Ri^e^km 

ig2«:7j^-r<fc5cc. H2<D3iiffi^s-c«. m^o^im-c 
nk'rmm\^^h2ikm (g2) . Ro^T^a (g?) o 

U > X3&i y 7 :^ ^ ^ u > X ^) ^ o 

[0 02 31 ^ecc. ascc^TJ:^^:. ms<Dmmm 
mr^u. mm<Dmmr^^-r^f^m'f)^f^ (g i ) r 

C/7t!0 (G7) (DU>X:0Sr^''^>^^^:5'U>X-C^ 

^cD*4^r^T^f*ffl«5&^^2«C@ (G2) RZ^5^S 
(G5) CDU>X;&^:7--7X^-:. :J7U>Xr^So i^fc. 

Tjk-r^mi^^hltkS (G 1 ) RZ/l^S (G7) <DU 

-0. 8<CpX (N' -N)/<<>W<0. 



(6) !|tia2 0 0 0-26 7 00 9 

10 

* [0 0 2 4] S/c. ig6^^r<fc^CC, H6CD^tH&fi 
■C«. PIScD$4^r7n*ri^f*WW^6 2t5(a (G2) SO* 
5t55S (G5) (DUVX^i-^'-^X^^^^ ^U^XT^So 
$/c. ia7k:7n-rcJ:^Cc. m7(D3S5fe0SlT«, I^HO 
^4S-C^-r«5MW^6 2ftB (G2) . StS^e (G 

5) . 6tSca (G6) . RO'7«ca (G7) (DU>X;&^ 

[0 02 5] $^cc. S8 ccn^-r cfc^cc. ms(o^mB 
mr^\t. wmoimrc^-t^^mtf'hz^^ (g2) . 

5t5ce (G5) . 6tfea (G6) . 7«(@ (G7) RO' 
StScB (G8) (DU>X*^y^;^^-^ ^^>X-C^>So 

coM«gr^t-^»»^6 2ft@ (G2) . 6t5c@ (G 

6) . Raf7ttg (G7) CDU>X;&«:/^X^^^i^P> 

xr^So 

[0026] l^TCC. T^i^l^KloiiTM^ UC^^fl^^ia 
To ±ieS^JKS8<D^^^». «T<7)*fl=S: ( 1 ) 

sss-r-5*36istsuc^o 
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(1) 



Op : u> 
[0 02 7] ^ffS: (1) ^U>X<Dffi 



<tz^. ^fc. H2 U>XgfCD:/5X^*> ^U>XOii 

-eur. H3u>Xffipa>:/'7X^-^47U>X(Dti^, i 

[002 8] &m^fim<ojft^mt. &rf<D^^ 
(2) JS:vsia*rs**^a*ut^- 



-0. 45<M3/M2<0. 



fib. 

M3 : H3 U>Xg¥05^J»S (C;«ffi^S*SltCLT«5f* 
M2 : H2 U>X^<Dj^«jS (Eftffi^Sffi^ LT^f* 

[0 0 2 9] ^ff^ (2) H2U>Xg¥iH3U> 

n^fc^(^m2. H 3 u>xsp(D^»ia^35iWc -rs/c 

*T/<^W>1. 6 

^rm-r^j&^Mtcs^ui^o fib. ★ 

-0. 30<M3/M2<0. 

[0 0 3 2] tfc. HI u>XSfcc:7'5;^5^-yiJ7U>XiSr 
I 4>P/4>\ I <1. 20 

<*>P : y^X^-^^^UVXO^N""?- 



90 (2) 

[0 0 3 0 ] (2) OTKfflfelTfcC^cSi. H3 

u>X»fco^{&mii?5^^;^^<'^j:Oa^S/c2?>; ^fgcc<fc 

S. oMCC. ±^fiHy±«:fj:Si. H2 U>Xf¥cD^i&M 

:/s:^S< iifccc. H2U>xap<D^fS:gli?&^;^^<>:c 

[0 03 1 ] S/c. H3 U^XfflPCcy-^X^-^^UVX 
^fflt^-5>il^. H3 U>XS¥cDiR^ffliEtg;b:0^ffiT-rS 
fSisj^^^cor. ilB^S: (2) OlEffl^lffi/hL-C. 
90 (2' ) 

iSr^ffli^stB^. (3) ^m&-rh^tm^ 

(3) 

0 1 : H 1 

50 'C^)So 



11 



[0 0 3 3] (3) ^1 U>XafCD^^•7-^ 

I 4>P/'<^2 I <2. 5 

fib. 

[0 0 3 5] ^fl^S; (4) m2\yl^Xm<OJ^V-t 

I <i>PX<f>3 I <1. 7 0 
[003 7] ^ft^^ (5) ^3U>Xf¥<D^N''7--t 

^3 ^>xsfcc$^n^)■/^x5^':^^?^>x^D^^•'7-^ 20 

0^ I 4>P/<i>A I <b. 45 



(7) «Fia2 00 0-2 6 7 00 9 

12 

Oft U > X <h ^^C:f b 
[0 0 3 4] */c: ||2U>XgPCC7-^X^^>i5^U>X 

WTo^^ (4) ^rtss-r^^^sas 



(4) 

iR^(D^«i;t^5At<^j:-6o ^/c. 02 UVXgp-e^O^) 
iimffliE^^L't:^. i!>irj:< ifc lft<DiEl->X<!: 1ft 
<DfiU>X<b^^t:r^^:^>^M^ bti= 
[0 03 6] S/c. :l^3 U>Xgf^7*^;:^^-;^^U>X 

WTcD^s; (5) ^m^-^^-mtm^ 

(5) 

[003 8] (3) . (4), (5)^oC^r 

tlhO^-C. r^^J^^^i'UVX^^JfetTtD^fr^ (6) ^ 
[0 039] 

(6) 

Tir [0 040] VAl/D^'^^cmm^WOii^m^. 

^frS;^«s-r-2>**^M*uo^ SI u>xgfo 
^ (7) ^m^r^vtm^ti^^K 



[0 04 1 ] fib. 



-1. 10<(!X|-|Xol)/ 

{Co (N' -N> • f 1) <-0. 



s («K!H*(9J:7?r^-) 

f 1 : 0 1 U>XSfCD^'^.^ai 
[0 042] ^frS ( 7 ) <0-rmmXT^crj::ht. lAft 

-0. 35< ( I X I - I Xo I) / 



10 (7) 

-So i^. Ill u>Xg¥tc#^ffi:^5«S^^^^. ^?^j:< 
[0 04 3] ^X^C, 02U>XS<Dy^X^':.^U>X 



{Co (N' -N) 

fib. 

f 2 : 02 U>Xi¥<DMi^.ffi8t 

[0044] ^frS; ( 8 ) ^^S^ffi*^02 U'>XffiP<D 50 



f2)<-0.03 (8) 



(8) 



13 



-0. 70<(|X|-|X„I)/ 

{Co (N' -N) • f 3) <-0 



2000-267 00 9 
14 



0 1 



(9) 



^3 \y>xm<Dm}^Mm 



20 



f 3 

[0046] ^frse ( 9 ) ^fa^M7!)^^3 u>xm<o 

0. 2 0< I t/> 1/<^W 1 <0. 

( 1 0) t^. ^1 ^>xaf<D>'^••7--^^i^■r^^ 

0, 25<<^>2/'*W<0. 7 5 
( 1 1 ) tt. H2 ^>Xap(Dv^•'7-€r^i^■r€>S: 

Q^ftr^^o ^fr^ (11) CDTfiKffit<T&C3^j:^t. ' 
m2 U>Xgf(D/^-'7-3&5il<^j:*3"r^S/c8b. iRMffiiE 

0. 1<*3>'<^W<0. 60 
^fr^ (1 2) ^3 ^>Xgf(D>'^•'7-^*i^*r5^ 

O^ft-CA^o (12) (DTISffitiT^'^Jr^t. 

S3 ^'>X^cD>'^*y--?&«ii<^'J:^t-^^/c^^>. iR^ffliE 

iMWiCC^JT'Si. S3 ^>Xfflf(D>'^"7-;&5?»< 

-1. 4<S<*>P i /<<>Wxh i < 1 . 



[ 0 0 4 7 ] ^/c. ^mmmo^^mx. WTo^fr 
^(10) ^ss£-r Li^o 



7 0 (10) 

[ 0 0 4 8 ] S^JBjlSa>*^l^«. «T<D^ft= 

^(11) ^m&r^mf)m^ li\ 



(11) 

trj:9). u>XtmcDltttI^tS<- 

30 [ 0 0 4 9 ] ^/c. ^mmmm(Dyt^m\t. &rf(o^f^ 
s ( 1 2 ) ^m^ri>mi3m^ oc^o 

(12) 

[005 0] tfc. ^t^^ (10). ( 1 1 ) » (1 
2) cD±iSfii«±«:^c^i, ':/'7>^^2'^'U>X(D>'^•y 
-;!>^'^< nC'2><®r&JtC$)^(D-C. ^ff^ (3) (1 
0) . ^fefr^ (4) i (1 1) . ^frS (5) i (1 
2) »|^9$^«/c-r«^|gK:S$ Ll^o 
[0 0 5 1 ] ^/c. S*teff^^CD7fe^3^». felTO^fefr 

^(13) ^m&r^m-^mt. ut^o 



(13) 



h i : Sfi«i3il»^*5t:r^*7J«8^fr^«»S«« a 1 = 0 . 

iS^h 1 = 1 iU/c<b^O. Sfi^^cDi #@(D:7*^X 
^-yi^ u >X--c7)i5f6l4±*^^0^{$fflJffiAim^ 

[0 05 2] ^frS ( 1 3 ) ti. ?a^^ibOC{^^ U>X 



50 



far^>5o s^or. :/-7x^5^ :57u>x^1s^fleffl*r 



15 



(9) iRpPa 2000-267009 

16 

fci^<D^mi)^'jmtrj:^o * ^(14) ^m&r^m^^m^ lik 

0, 5<log (<82T//32W) /I ogZ<2. 2 (14) 



fib. 



/8 2 T : M®ffircr)l^2 U>Xaf<Dlifig^ 
Z : X-Atk 

log: SM^^ (fB U^ft^Sl-CWtb^BXo-CC^^© 
[0 0 54] *^HJ<DX-A^>f y-Ct*. m2\y>Xm 

-1. 2< 1 og (^3T/<33W) /I O€rZ<0 



[005 5] CO^fr^omffiWTCCJ^jr^K?:. ^2 U 

>xafcD^fsms**WN5 < ^^ccois^^/cj?). m2 u>x 
c 0 0 5 6 ] ^mmmm<o^m\t. wro^ft 

^(15) ^iSSf Ll>o 



(1 5) 



/3 3 W : Eftffi-CCD^S U>Xffif(Dmf$^ 
/3 3 T : M®St?CD^3 U^XffifCD^fg^ 

[0 05 7 ] ^fr^ (15) tS. ^3 U>XafCD^fgft 

ooffecDU^XCCcfc^iRM^^b^ffliE-r^^l^*^*^. C* 

-0. 75<lo& (/33T/i83W)/ 

1 OS (/82T//32W) <0. 



^ffe<DU>Xg¥r^CO^^ffl^i£:>S:?&^*0. ffecDU>X 

s<pw>xtm<Dtt»n^3fe^^^»<^)^6«fln^s< o 

[ 0 0 5 8 ] ^/c. ^siifeff$^cD3fe^is«. jaro^fr 
^: (1 6 ) ^msrr^m^mit ui^. 



6 5 



(16) 



( 1 6) 112 U>Xaf<i:m3 b>XS|CD^fS 
tc^cC^i. m3u>XSfoS{goc#^m2ix>Xi¥cD^ 30 

[0 059] «T. :$:?feH>^iC^^liiffi1^W' Xg!ft5l&^3^ 

fraiU/c^i'-^9<D^fl5^cc^ti^?n*fi2:;Lr 

Sl'-ligcDllSfeff^^^^t-UVX^ifiS^ (01 

-0 9) >ctji;'r^>iiM««i~9©U'>xi«fi£^-€-n 40 

[ 0 0 6 0 ] -S^PStCfcli-C, ri(i=1.2.3...)«. "^i^ 

X = Xo + ZAi 

Xo =CY'/ { 1 + ( 1 ~ eC 



(1=1.2, 3... !ia<*»6?K:^Ti ssowiJbaraps 

^ij^L. Ni(i=l,2,3..0. vi(i=l,2,3...) -^tl^ 

ill2 W>Xg¥<tCDrBlPS. ^2 U>Xgp<i:03 U>Xgf 
<b<DPBm RO'mS U>Xgf<!:LPF<b<DPaPII«. 

li^ftis (w) . 4^rsm!^.^m (m) . m^s 

[0 06 1 ] 



fib 

X 
Y 

c 



mmm 1 )) 

f=5,4nim~ 7. 5mm~10. 5mm 



A, 



Y') 

: 2<XiSM^^'7 ^ — '^ 



(a) 
(b) 



♦ [0 06 2] 

(^3^^,^.i£lll) 



(10) 1#Pa2 00 0-2 67 00 9 

17 18 
FNCt2.74 -^3.11 3.60 (F:^>>'^— ) 

mm^m [f4±ffiKiPS] Dssf^cNd)] irv-<mum 

n=: 13.380 

dl= 0.650 Nl=l. 75450 Vl= 51.57 

r2= 5.890 

d2=: 1.499 

r3*= 12.328 

d3= 1.400 N2=1.52510 y 2= 56.38 

r4= 5.632 

d4= 1.632 

r5= 7.068 

d5= 1.753 N3=:l. 84777 1^3=27.54 

r6= 10.246 

d6=10.406 5.264 ~ 1.500 
r7= oo (^0) 

d7= 1.500 

r8= 5.643 

d8= 1.901 N4=l. 79073 1/4= 46.15 

r9= -74.805 

d9= 0.921 

no=-a2.842 

dl0=: 0.600 N5=l. 72145 1/5= 25.50 

rll= 5.928 

dll= 0.400 

rl2*:=11.144 

dl2= 2.170 N6=l. 52510 UG= 56.38 

n3= -9.099 

dl3= 1.000 ^ 3.519 ~ 7.154 

ra4= 1L.107 

dl4= 3.164 N7=l. 51680 1/7= 64.20 

n5= 56.703 

dl5= 0.796 

n6= «» 

dl6= 3.400 N8=l. 54426 1/8= 69.60 

1-17= oo 

[0 063] m(ir3^(o$mm%m * e = o .loooox lo 

£= 0.10000X10 A4=-0 .13386X10-' 

A4= 0.38905X10-^ A6=-0.11975X10r^ 

A6= 0.24379X10-' A8=-0.53773Xl0r» 

A8= 0.38282X10-"^ 40 C 0 0 6 4 ] 

f=5.4fnm-- 7. 5rriTr-'10. 5mm (:feJS^.*^,^St) 
FNO=2.73 --3.10 — 3.60 (F:^>>'^*-) 

rl= 14.718 

dl= 0.650 Nl=l. 75450 1/1= 51.57 

r2= 6.639 

d2= 1.307 

r3*= 11.594 



(11) 2 0 0 0 - 2 6 7 0 0 9 

19 20 
d3=: 1.400 N2=l. 52510 V2= 56.38 

r4= 5.294 

d4= 1.465 

r5= 6.937 

d5= 1.858 N3=l. 84759 V 3= 26.85 

re= 10.034 

d6=10.621 ^ 5.340 1.500 
r7= oo (m) 

d7= 1.500 

r8:r 6.969 

dS= 2.905 N4=1.85000 V4= 40.04 

r9= -11.743 

d9= 0.21D 

n0= -8.399 

dlO= 1.855 N5=1.72131 1^5=25.51 

ni= 5 . 522 

dll= 0.400 

ri2= 11.032 

dl2= 2.012 N6=l. 75450 u6= 51.57 

n3=-21.657 

dl3= 1.000 3.398 6.919 

n4*= 8.536 

dl4= 3.241 N7=1.52510 u7= 56.38 

n5= 29.006 

dl5= 0.676 

rl6= oo 

dl6= 3.400 NS=1. 54426 1^8= 69.60 

n7= oo 

[0 065] imsmir3}<o^mm%m * £ = o.iooooxio 

e= 0.10000X10 30 A4^0.23473Xl(r^ 

A4= 0.35342X10"^ A6= O.43912Xl0r» 

A6= 0.71258Xlcr* A8= 0.10409Xl(r' 

A8=: O.33647X10r'^ [0 06 6] 

C^l 4S(ra4)OO0f^ffi^S:] * 

f =5.4nm 7.5nnr^l0.5inn 

FNOt=2.75 -^3.10 ~ 3.60 (F::^>>'^*-) 
[tt^^S] [fS±®P^Pi] .C/i*f^(Nd)] [T':/-^JSCi/d)] 
rl*= 14.652 

dl= 1.200 Nl=1.58340 Vl^ 30.23 

r2= 8.289 

d2= 1.623 

r3= 26.068 

d3= 0.900 N2=l. 79271 1^2=45.90 

r4= 5.496 

d4= 1.179 

r5= 7.356 

d5= 1.921 N3=1.84666 1/3= 23.82 

r6= 15.373 

d6=10.224 ^ 5.176 1.500 



(12) !RFii2 00 0-2 67 00 9 

21 22 
r7= oo (jgJO) 

d7= 1.500 

r8= 7.124 

d8= 3.411 N4=1.850O0 V4= 40.04 

r9= -01.538 

d9= 0.154 

rlO= -8.339 

dl0= 1.713 N5=l. 72418 y5= 25.37 

rll= 5.686 

dli= 0.401 

ra2= 10.731 

dl2= 2.078 N6=l. 75450 V6= 51.57 

n3=-18-326 

dl3= 1.000 3.307 6.708 

ra4*= 8.148 

dl4= 3.002 N7=l. 52510 V 7= 56.38 

1-15= 16.995 

dl5= 0.795 

rl6= 

dl6= 3.400 N8=l, 54426 V8= 69.60 

n7= 

[006 7] [^1 S(n)©#^»®«^S] * ^= 0.10000X10 

£= 0.10000X10 A4=-0.27776X10-^ 

A4= 0.15951X10-^ A6= O.23365Xl0r' 

A6= 0.14779X10-* A8= 0.19731X10-^ 

AS= 0.56026Xl(r' [0 06 8] 

1 4 ® (n4)<D?^^®^^] * 

f=5.4inm'-- 7. 5rrm~10. 5mm i±^M^f^MM) 
FNO=2.73 -^-3.10 3.60 (Fr^V^'^— ) 
[ffl^^S] [*A±ffiP^P§3 [®»f^CNd)] [r^:/--<!8:(i^d)] 
1-1= 52.355 

dl^ 1.100 Nl=l. 72677 vl= 52.55 

r2= 6.927 

d2= 3.324 

r3*= 23.902 

d3= 1.940 N2=l. 58340 1/2=30.23 

r4=-100.448 

d4=l4.827 ^ 7.138 1.500 
r5= <=o (^K) ) 

d5= 1.500 

r6= 5.036 

d6= 3.339 N3=l. 77742 v3= 47.95 

r7= -12 .586 

d7=: 0.234 

rS= -10.396 

d8= 0.800 N4=l. 79850 1^4= 22.60 

r9= 16.524 

d9= 0.740 

n0= -7.142 



> 



(13) J^ra 2 0 0 0 - 2 6 7 0 0 9 

23 24 
cllO= 1.200 N5=l. 58340 V 5= 30.23 

m*=-26.834 

dll= 1.000 ~ 2.921 ^ 5-663 

rl2= 15,086 

cn2= 2.096 N6=1.48749 J>6= 70.44 

rl3=-14.941 

dl3= 0.500 

ra4= CO 

Cll4= 3.400 N7=l. 54426 U7= 69.60 

ra5= oo 

[006 9] [^3 ffi (r3)<30#»ffi«^] * e = 0 .lOOOOX lo 

£= 0.10000X10 A4= 0.39625X10-^ 

A4= 0.24908X10r' A6= O.16585Xl0r^ 

A6=-0.62198Xl(r' A8= 0.13 563X10'* 

A8= 0.10295X10-* [0 07 0] 

f =5.4fnm 7.5iiirrr-10.5mm i^^Mj^M^) 
FNO=2.75 -^3.11 3.60 (F:^>-'^*— ) 

mm^m m±wm-\ cajr^cNco] [r':^-^»cyd)] 

n*= 17.928 

cll= 1.200 Nl=l. 58340 1^1= 30.23 

r2= 9.608 

d2= 1.325 

r3= 19.410 

d3= 0.900 N2=1.80280 U2= 44.68 

r4= 5.204 

d4= 1.288 

r5= 7.294 

d5= 1.940 N3=1.84666 V 3= 23.82 

r6= 14.586 

d6=10.102 5.348 ~ 1.500 
r7= CO (gjrj ) 

d7= 1.500 

r8= 6.594 

d8= 4.206 N4=l. 81063 1/4= 43.80 

r9= -10.411 

d9= 0.208 

n0= -7.270 

dlO= 0 . 600 N5=l . 70098 5= 26. 53 

ni= 5.447 

dll= 0.504 

rl2= 10.684 

dl2= 2.062 N6=l. 75450 u6= 51.57 

n3=-20.769 

dl3= 1.000 ^ 3.880 ^ 6.996 

n4*= 6.351 

dl4= 2.209 N7=l. 52510 1/7=56.38 

ra5= 12 .184 

dl5= 1.055 0.800 1.067 



(14) 0 0 0-267 0 0 9 

25 26 
ra6= oo 

ca6= 3.400 N8=l. 54426 US= 69.60 

ra7= oo 

[0 0 7 1 ] mimwo^mmmmi * £= o.iooooxio 

e = O.IOOOOX 10 A4=-0.37579X iCr' 

A4= 0 .19398X 10" ' A6=-0 .11089X 10" » 

A6= 0.47895Xl(r' AS= 0.87379XlOr' 

A8= 0.46069Xl(r^ [007 2] 

1 4 M (ra4)(D#^^S<*IK] * 

f =5.4inm — 7.5mnr-10.5cnn (±^M.^.^M) 
FN0t=2.97 ~3.27 3.60 (F:^>>'^— ) 

[$4±Mr^Pg] [®«r^(Nd)] lTv-<mi'd)^ 

rl^-112.214 

dl= 1.200 Nl=l. 63347 U t= 56.87 

r2= 7.682 

d2= 1.473 

r3*= 17.799 

d3= 2.175 N2=l. 58340 1/2=30.23 

r4= 274.206 

d4=:l6.482 8.078 -^1.500 
r5= ~ (gf 0 ) 

d5= 1.500 

rfco 5.066 

d6= 2.164 N3=l. 84746 1^4=40.25 

r7= -15.255 

d7= 0.208 

r8= -13.752 

d8= 0.800 N4=l. 79850 V 5= 22.60 

r9= 7.640 

d9= 0.352 

raO*= 8.419 

dlO= 1.200 N5=l. 58340 U6= 30.23 

rU= 4.700 

rfll= 1.000 ^ 1.802 -~ 2.808 

rl2= 40.534 

dl2= 2.262 N6=l. 51838 U7= 66.35 

n3*=-6.756 

dl3= 1.131 ^ 2.007 ~ 3.472 

rl4= CO 

dl4= 3.400 N7=l. 54426 1/8= 69.60 

ra5= «> 

[0073] m 3 ffl(r3)<D#^^m»] A6=-0.17279X lor^ 

£ = 0 .lOOOOX 10 A8=-0 .80824X 10" ' 

A4= 0.24372X10-' 1 3® (n3)<D#P^®{?&»] 

A6=-0 . 10309X icr * £ = 0 -lOOOOX 10 

A8= 0.84837X10-' A4= 0.1l613Xl0r' 

m 1 Offi(raO)(D#f»ffl»»] A6=-0.34635X10-^ 

£ = 0 .lOOOOX 10 A8= 0 . 66386X lOr » 

A4:-0.35107Xl(r' 50 [0 07 4] 



(15) 2 0 0 0 - 2 6 7 0 0 9 

27 28 

f =5.4nfn 8.0mm^l2.0mn ('^J^M.'^J^M) 
FN(>=2.55 --2,95 3.60 (F:^>^^''-) 

[fl^S] [ttiffiHIPB] [B9fS(Nd)] [r->^-<St(i/d)] 
ra= 64.355 

ctU= 0.650 Nl^l. 48749 1^1= 70.44 

r2= 9.616 

d2= 1.136 

r3*= 15.072 

d3= 1.400 N2=l. 52510 1/2= 56.38 

r4= 6.352 

cl4= 1.939 

r5= 8.584 

d5= 2.060 N3=l. 84877 V 3= 32.01 

r6= 12 . 547 

d6=15-531 ~ 7.207 ^ 1.500 
r7= «> (JKO ) 

d7= 1.500 

r8= 5.666 

d8= 3.346 N4=l. 75450 1/4= 51.57 

r9= ^.847 

d9= 0.100 

nO= -7.390 

dlO= 0.600 N5=1.58340 U5= 30.23 

rll= 4.818 

dll= 0.400 

rl2*= 6.048 

dl2= 2.459 N6=l. 52510 1/6= 56.38 

rl3= 9.906 

dl3= 1.000 3.334 6.995 

n4= 11.941 

dl4= 1.979 N7=1.52510 1/7= 56.38 

ra5*=-29.235 

dl5= 0.500 

n6= oo 

dl6= 3.400 N8=l. 54426 1/8= 69.60 

rl7= oo 

[007 5] [^3ffi(r3)(O^^^ffi0&®t] * A6=-0. 54257X10"^ 

£ = 0 .lOOOOX 10 A8=^0 . 76508X lOr ' 

A4= 0. 17978X10-' 40 [^1 5 [i(n5)CD^^^Di(^3S] 

A6=-0. 30828X10"' 0.10000X10 
A8= 0.71904X10r' A4= 0.29756X10r' 

\m 1 2M(ra2)<D#f«ffi^] A6=-0. 62953X10-' 

£ = 0 .lOOOOX 10 A8=-0 . 77785^ XQT ' 

A4=-0.18066X lor' * [ 0 0 7 6 ] 

f =5.4iiin 8.8mrr-14.0mm i-^^hMj^MW 
. FNO=2.34 ~2.84 ^ 3.60 (Fy>/>*— ) 

[S^S] m^wsm rnvTmcm-] irv^myd)! 

nj= 25.623 



29 

ctb= 0.650 

r2= 9.290 

d2= 1.626 

r3*= 19.577 

d3= 1.400 

r4= 5.973 

d4= 2.273 

r5= 7.949 

d5= 2.008 

r6= ID. SAX 

cl6=16.801 ~ 
r7= oo (jgJO) 

d7= 1.500 

r8= 5.107 

d8= 2.743 

r9= -9.178 

d9= 0.100 

raO= -8.533 

dia= 0.600 

7.962 

dlbr 0.849 

1-12*= 7.572 

dl2= 1.401 

n3= 8.290 

dl3= 1.000 - 

ra4*= 9.062 

dl4= 1.423 

ra5= 6.924 

dl5= 0.747 

ra6=: 11.941 

dl6= 1.979 

rL7*=-29.488 

dl7= 0.500 

n8= oo 

dl8= 3.400 

n9= 

[0077] [S3® (r3)CD^f^ffi^lS] 
e= 0.10000X10 

A4= 0.16055XlCr' 
A6= 0.48397X10"' 
A8= 0.6712lXl0r' 

e= 0.10000X10 

A4=-0.25048Xlcr' 
A6=-0. 87701X10"* 
A8=-0.12082XlQr* 

f=5.4nfn^ 7.5fTrr-13 
FNO^.08 ~2.48 ^ 3 



(16) 

Nl^l.48749 Vl= 70.44 

N2=l. 52510 V2= 56.38 

N3=l,84807 U3= 28.75 
7.154 1.500 

N4=l. 64626 V4= 56.17 

N5=l. 58340 1/5= 30.23 

N6=1.52510 1/6= 56.38 
- 4.278 9.371 
N7=l. 58340 1/7= 30.23 

N8=1.52510 V8= 56.38 

N9=l. 54426 1/8= 69.60 



* e = O.lOOOQXiO 
A4=-0.52484Xl0r' 
A6= 0.58442X10"' 
40 A8= 0.87159X10r» 

[SI 7®(n7)<D#^ffi(^S»:] 

£= 0.10000X10 
A4=-0. 91828X10-' 
A6=-0.59033Xior' 
A8= 0.27335Xl(r* 
[0078] 
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rU 14.018 

dl= 0.650 

r2= 6.286 

d2= 1.790 

r3*= 17.191 

d3= 1.400 

r4= 5.770 

d4= 0.907 

r5= 6.726 

d5= 1.953 

r6= 10.531 

d6= 9.731 
r7= oo (JKO) 

d7= 1.500 

r8= 6.489 

d8= 1.774 

r9= 52.968 

d9= 0.665 

raO=-31.304 

dl0= 0.600 

rll= 6.642 

drt= 0.400 

rl2*=11.190 

dl2= 2.101 

n3= -9.334 

dl3= 1.000 

n4=-10.861 

dl4= 1.200 

ra5*=16.708 

dl5= 0.100 

n6= 12.354 

dl6= 2.934 

n7=-10.876 

dl7= 2.914 

n8= oo 

dlS= 3.400 
n9= «> 

[007 9] [ll3ffiCr3)O#N9cM0&*i] 
£= 0.10000X10 
A4= 0.28799X10"' 
A6= 0.40089Xlor' 
A8= 0.14823X10"* 
[HI 2®(n2)Cr)^^i^ffi0&IS] 
£= 0.10000X10 
A4=-0.62816X ICr' 
A6=>-0.2289lXl0r' 
AS= 0.42945X10r' 
[H I 5ffi(n5)CD^f^ffi«N»] 
£= 0.10000X10 



(17) 

OTJr^CNd)] [T!y^»(i/d)] 
Nl=1.74388 vl= 51.93 

N2=1.52510 1/2= 56.38 

N3=l. 84666 V 3= 23.82 
5.843 1.500 

N4=l. 85000 1/4= 40.04 

N5=l. 77185 l^- 5= 23.46 

N6=1.52510 1^6= 56.38 
^ 5.310 -^15.247 

N7=l. 58340 1>7= 30.23 

N8=rl. 84353 V8= 40.59 

2.385 ^ 0.717 
N9=l. 54426 u9= 69.60 
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A4= 0. 60130X10-' 
40 A6=-0. 42374X10"' 
A8= 0. 11268X10-' 
[ 0 0 8 0 ] ^/c. a 1 0 ^0 1 8 13:. ^n^nfTlBH 

ur, ^®iixMScc*5i^-r. (d) ictdm^mo. 
m«:^^^x. mm. (ds) twsi (dm) ^n-en 
50 -So ^^i'-9«. ±ias^ft^^^?®ST^o ^tci^:i 
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(5) . (10) 



^9tc*$t:r-5, BUIB^^ (1) 
'(16) tCj^fET^ffi^^-Tc 



* [008 1 ] 



[0082] 



[008 3] 

1^0! 6 
[0084] 



G2: 
G2: 
Gl: 
G2: 
Gl: 
G2: 
G2: 
G2: 
G2: 







|</>P/</>W| 


[<i>P/<t>±\ 


|*.P/4>2| \4 


> P/</> 3 1 


M3/M2 




C2: 


0.25 


0.63 






0.00 




C6: 


0.55 




1.10 






mmm2 


G2: 


0.27 


0.72 






0.00 




C7: 


0.25 






1.00 




mmms 


GL: 


0.15 


0.39 






0.00 




C7: 


0.20 






1.00 






G2: 


0.16 


0.59 






0.00 




C5: 


0.32 




0.68 






mmmb 


Gl: 


0.14 


0.38 






0.00 




C7: 


0.24 




0.47 


1.00 




mmme 


G2: 


0.17 


0.57 






0.56 




G5: 


0-26 




0.65 






mmmi 


G2: 


0.24 


0.86 






0.00 




C5: 


1.10 




2.27 








\jO . 






0.46 








G7: 


0.33 






1.00 




mmms 


G2: 


0.32 


0.97 






0.00 




G5: 


0.78 




1.64 








G6: 


0.05 




O.U 








G7: 


0.08 






0.35 






G8: 


0.33 






1.40 






G2: 


0.31271 


0.79 






-0.18 




G6: 


0.5375 




1.19 








G7: 


0.48626 






1.38 








loq(|8 2T//3 2W)/loqZ 


loq(/3 3T//S3W)/loqZ 


m^mi 


G2: 


1.00 




0.00 






mmm2 


G2: 


1.00 




0.00 






m^ms 


d 


1.00 




0.00 








G2 


0.99 




0.01 






mmms 


Gl 


1.00 




0.00 






mnm 


G2 


1.87 




-0.87 








G2 


0.99 




0.01 






mmms 


G2 


: 1.00 




0.00 






mmm9 


G2 


: 0.75 




0.25 







1 og ( 3 3T/ /3 3W) / 1 og ( 3 2T/ i5 2W) 
0.00 
0.00 
0.00 
0.01 
0.00 
-0.46 
0.01 
0.00 
0.34 



40 



50 



(X9) !|$ga 2 0 0 0 - 2 6 7 0 0 9 

35 36 





02: 


-0. 27 






G6: 


0.66 


0.39 




G2: 


-0.28 






G7: 


0,17 


-0.12 




Gl: 


-0. 15 






G7: 


0.14 


-0.01 




G2: 


0.21 






G5: 


-0.30 


-0.09 




Gl: 


-0.14 






G7: 


0.16 


0.02 




G2: 


0.19 






G5: 


-0.26 


-0.08 




G2 


: -0.26 






G5 


: -1.20 






G6 


: 0.23 






G7 


: 0.16 


-1.06 


mmms 


G2 


-0.33 






OS 


: -0.93 






G6 


: 0.06 






G7 


: -0.04 






G8 


: 0.14 


-1.10 




G2 


-0.34 






G6 


: 0.68 






G7 


: -0.25 


0.09 
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[0 08 5 ] 













<^)3/4>W 




G2 




0.40 


0.50 


0.21 


m^m2 


G2 




0.37 


0.50 


0.25 




ClL 




0.40 


0.52 


0.20 


mmmA 


C2 




0.27 


0.47 


0.34 


mmmb 


Gl 




0.38 


0.51 


0.24 


mime 


G2 : 




0. 29 




0. 48 












mmmi 


G2 : 




0.2 9 




0, 33 














C2 




0.33 


0.47 


0.23 


mMm9 


G2 




0.39 


0.45 


0.35 



0. 40 
0. 48 
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U 0 u — 
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CpXCN' 


-N)/<J>W 




0.20Y 


-0.00040 












0.40Y 


-0.00545 




G2: 


0,23 


-0.50 




0.60Y 


-0.03442 




G6: 


0. 25 


0.31 




0.80Y 


-0.12249 


mmm2 


G2: 


0.25 


-0.54 




l.OOY 


-0.36724 




G7: 


0. 33 


-0.10 




1 4ffi(n4)©ffi] 


mmms 


Gl: 


0.22 


-0.38 




CIS?) 


(IXI-IXOD/ICOCN- 




G7: 


0. 35 


-0.17 




O.OOY 


0.00000 




G2: 


0.13 


0. 031 




0.20Y 


-0,00005 




05: 


-0.44 


ft i O 

U. 12 


10 


0.4GY 


-0.00072 




Gl: 


0.18 


-0. 33 




0.60Y 


-0.00343 




G7: 


0.45 


-0.23 




0.80Y 


-0,00979 




G2: 


0.18 


-0. 01 




l.OOY 


-0.02004 




G5: 


0. 37 


-0.67 




[0 09 0] 






G2: 


0.19 


-0.45 




\m 1 ®(n)(Dfii] 






G5: 


-0.43 


-0.65 






ClXl-lXOD/iCOCN- 




G6: 


0. 47 






O.OOY 


-0.00000 




G7: 


A OA 


n in 




0.20Y 


-0.00047 


^098 


G2: 


0. lb 


_fl AO 




0.40Y 


-0.00762 




G5: 


-0. 37 


-0.40 


20 


0,60Y 


-0.04017 




uD. 




-0.34 




0.80Y 


-0.13975 




G7: 


0.35 


-0.46 




l.OOY 


-0.40512 




G8: 


0.24 


0. 10 




imi 4ffi(n4)(Dfii] 




G2: 


0. 17 


-0.49 






(|Xl-|X0j)/{C0(N' 




G6: 


0.25 


0.30 




O.OOY 


0.00000 




G7: 


-0.29 


-0.19 




0.20Y 


-0.00007 



[0 0 8 7] ^ /cWTW:. ±mmt^(0^f¥^ (7) - 

(9) itcMi^.r^m^^'fo ccr^<oYmmmm:Aj/c 

[0 0 8 8] «3IJS«U 30 
C^3®(r3)(Dfii] 

m^'i (|X|-|X0|)/{C0(N' -N)'f=l} 

O.OOY -0.00000 

0.20Y -0.00036 

0.40Y -0.00585 

0.60Y -0.03124 

0.80Y -0.10983 

l.OOY -0.31946 

{mi 2ffi(rl2)Ofii] 

C]g$D (|X|-|X0|)/{C0CN' -N)-f2} 40 

O.OOY 0.00000 

0.20Y -0.00016 

0.40Y -0.00266 

0.60Y -0.01382 

0.80Y -0.04620 

l.OOY -0.12441 

[0 08 9] «WM^2» 
Cm3ffi(r3)<Dffi] 

Clf33 (|X|-|X0|)/{C0(N' -N)-n} 

O.OOY -0.00000 50 



0.40Y 
0.60Y 
0.80Y 
l.OOY 

[0 09 1 ] im^ 

[||3ffiCr3)CDfii] 

O.OOY 
0.20Y 
0.40Y 
0.60Y 
0.80Y 
l.OOY 



-0.00103 
-0.00497 
-0.01421 

J4» 



0. 02846 



(IXI-IXOD/ICOChT -N)-fL} 
-0.00000 
-0.00034 
-0.00549 
-0.02824 
-0.09332 
-0.24896 



imi lffi(rll)©fii] 



C^3D 
O.OOY 
0.20Y 
0.40Y 
0.60Y 
0.80Y 
l.OOY 



C|X|-|XO|)/{CO(N' 
0.00000 
-0.00086 
-0.01414 
-0.07574 
-0.26114 
-0.14147 



-N)-f2} 



[0 09 2] immms> 

m 1 ffi(rl)<Dffi] 

CIS^) (|X|-|X0|)/{C0(N' 



-N)-fl} 
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O.OOY 
0.20Y 
0.40Y 
0.60Y 
0.80Y 
l.OOY 
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-0.00000 

-0.00077 
-0.00256 
-0.06639 
-0.22928 
-0.65070 



4®(ra4)(DfiI] 

W^D ( I X I - I XO I ) / {CO 

(N' -N)-f3} 

O.OOY 0.00000 

0.20Y -0.00008 

0.40Y -0.00129 

0.60Y -0.00655 

0.80Y -0.02065 

l.OOY -0.04955 

[0 09 3] immme} 

ClS^D (|X|-|XO|)/{COCN' -N)-fl} 

O.OOY -0.00000 

0.20Y -0.00041 

0.40Y -0.00663 

0.60Y -0.03428 

0.80Y -0.11465 

l.OOY -0.31309 

dSl 0®(no)(Dffl] 

CIS^D CIXh|XO|)/{CO(N' -H)'f2} 

O.OOY 0.00000 

0.20Y -0.00016 

0.40Y -0.00260 

0.60Y -0,01388 

0.80Y -0.04736 

l.OOY -0.12790 

[0 0 9 4] mmm7i> 

[^3ffi(r3)(D«i] 

CW^D (lXh|X0|)/{C0(N' -N)-fL} 

O.OOY -0,00000 

0.20Y -0.00058 

0.40Y -0.00940 

0.60Y -0.04961 

0.80Y -0.17667 

l.OOY -0.53893 

1^1 2ffi(n2)<Dfii] 

C]i5$) (|X|-|X01)/{C0(N' -N)'f2} 

O.OOY 0.00000 

0.20Y -O.OOOH 

0.40Y -0.00182 

0.60Y -0.00969 

0.80Y -0.03330 

l.OOY -0.09218 
\Ml 5ffi(ra5)(Dffi] 



O.OOY 
0.20Y 
0.40Y 
0.60Y 
0.80Y 
l.OOY 



12000-2670 0 9 
40 

C|X!-|X0|)/{CO(N' -N)-f3} 
0.00000 
-0.00033 
-0.00502 
-0.02364 
-0.06629 
-0.13286 



[0 09 5] imMms'i 

[»3ffi(r3)(Dffl] 

10 (|X|-|XO|)/{CO(N' -N)-m 

O.OOY -0.00000 

0.20Y -0.00082 

0.40Y -0.01333 

0.60Y -0.07171 

0.80Y -0.26196 

l.OOY -0.82010 

C^l 2M(n2)cofii] 

CW^D (IX|-|X0|)/{C0(N' -N)-f2} 

O.OOY 0.00000 

20 0.20Y -0.00020 

0.40Y -0.00328 

0.60Y -0.01759 

0.80Y -0.06132 

l.OOY -0.17301 
[HI 4H(n4)6Dfii] 

CtS^D (|X|-|xoi)/{a)(N' -N)-f3} 

, O.OOY 0.00000 

0.20Y -0.00020 

0.40Y -0.00311 

30 0.60Y -0.01525 

0.80Y -0.04605 

l.OOY -0.10564 
[m 1 7ffi(n7)<Dffi] 

C^S^] (1X|-|X0|)/{C0CN' -N)-f3} 

O.OOY 0.00000 

0.20Y 0.00068 

0.40Y 0.01090 

0.60Y 0.05583 

0.80Y 0.17801 

40 l.OOY 0.43402 
[0 0 9 6] «*!*WI9> 
C^3®(r3)<Dfii] 

^-m^') (|Xh|XO|)/{CO(N' -N)-fl} 

O.OOY -0.00000 

0.20Y -0.00048 

0.40Y -0.00802 

0.60Y -0.04370 

0.80Y -0.15559 

l.OOY -0.44995 
50 [^1 2B(n2)<Dfii] 



(22) 
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O.OOY 
0.20Y 
0-40Y 
0.60Y 
0.80Y 
l.OOY 



C|X|-1X0|)/{C0(N' -N)-f2} 
0.00000 
-0.00007 
-O.OOTLO 
~0. 00579 
-0.01922 
-0.04962 

mi 5ffi(ra5)<Dfii] 

CiS$) CIX|-|X0|)/{C0(N' -N)-f3} 

O.OOY 0.00000 
0.20Y -0.00067 
0.40Y -0.01051 
0.60Y -0.05178 
0.80Y -0.15744 
l.OOY -0.36553 

[0 0 9 7 ] */c. ^ 1 9 ^10 (OmMBmCDX- 



10 



20 
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1 u>xgfGr 1. m2u>xmGT 2. m3u>xm 

Gr 3:0ie>«fiS3n. 2-oOU>Xgf75i^li&T^ ^ 7* 

[0 0 9 8 ] G r 1 t*^i*<bL"CficD>'^*7-^WT^o 
^/c. Gr 2Sj:>'G r 3«:^^*<^:UriE<^)^^•'7->S:Wr 
tiGl'-G 6^^-2)0 :$:^J5fe?f^^OSU>Xffif(^. -eti 
-5. -eur. Gr 2CCtig?»9S*i^^nTl^^o « 

iHi^^c^-r<j:^^c. :*:iiteff^.^-c^^. mmmmx^^sr 

!B5(*ffl'W^6 ItSca (G 1) RO'5«c@ (G5) <DU>X 

[0 09 9] WTCC^lf 1 0<Dr2>X h^^i^ 

SI 0<D^iS?^SI?S:^-rU'>X«^ (HI 9) 
53:. ^j^i-r-i)^)®^! OCDU>X^j?g^^brc^€>c ^ 

±iB^t?lll-'9'CmL//cfe<Di|giir^^, 
[0100] 



f=5.4mn-' 8.4OTin'15.6mm 

FNO=2.57 -^3.04 ~ 4.20 (F:^>''^*-^) 

[fi^^S] [i6±Mr^Pi] [®ST^(Nd)] [r--''^iS(i^co] 

n*=-34.564 



r2*= 7.185 



r3= 10.666 



r4= 17.516 



dl= 1.600 Nl=l. 52510 1^1=56.38 



d2= 3.500 



d3= 2.344 N2=l. 75000 1^2= 25.14 



d4=22.572 
r5= oo (^V)) 

d5= 1.500 

r6= 8.000 



-XL.179 -^1.713 



r7= -8.598 



r8= -8.598 



r9= 8.182 



n0*= 5.244 



d6= 2 .941 N3=l. 80420 u 3= 46. 50 



d7= O.OIO N4=l. 51400 1/4- 42.83 



d8= 0.600 N5=1.70055 U5= SO.IX 



d9= 0.200 



rli*= 6.000 



ra2= 21.195 



dl0= 3.249 N6=l. 52510 1>6= 56.38 



drL= 2.740 5.844 —13.277 



dl2= 2.000 N7=l. 48749 1^7= 70.44 
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ra3=-lJ5.672 

dl3= 1.086 

ra4= <» 

dl4= 3.400 

ra5= 

[0101] [HI 

£= 0.10000X10 
A4= 0.43400XlOr' 
A6=-0. 5 5461X10"' 
A8= 0.27915X10-^ 
[^2ffi(r2)0^f»ffi^] 
£= 0.10000X10 
A4= 0.2686lX10r^ 
A5= 0.25040X10-' 
A8=-O.23353Xl0r" 

[^ 1 o®cno)CD^^^ffi«^S:] 

£= 0.10000X10 
A4=-0. 30306X10"' 
A6=-0.l34l5X10r^ 
A8=-0 .19911X10"' 

£= 0.10000X10 
A4= 0. 19342X10"' 
A6= 0.59893XlQr* 
A8=-0. 42081X10"' 

[0 10 2] ^fc. m2ou. m^^^mm i o K:>ptjCT 
cwD . rpmt4^mmj^.^m cm) . rst^a^^ 
i^r. (d) {tdB^mo. mm (so ^jek^ 3o 
s) tmm (DM) .^n^nt^t^^^i-ffii-^ vf^-f 
[0103] m^m i o (cfcc:f mriB^f^s 

(1) ~ (4) . (1 0) . (1 1) . (13). (1 

4) (^cM^^-r^m^^-r. 

[0 104] 

\4>?/it>i\ \4>?/<t>2\ mm 

1.698 0.417 0 

[0105] 40 
log(i32T//32W)/log2 
0.998 

[0 10 6] 

X<J)Pi/<f>WXhi 
-0.265 

[0107] 

|<M/<f)W| 4>2/*W 
0.284 0.405 

[0 108] 

50 



2 0 0 0 

44 



2 6 7 009 



N8=1.51680 1/8= 64.20 



rl: 
r2: 
rIO: 
rll: 



CpxCN' -I0/4»W 

0.082 

0.395 
-0.541 

0.473 



[0109] 
[0®(Dfaim^j:Si?8] 

[^ 1 ] m 1 cDS|jKJi5«cDX- A u>X©3fe^3^^«^ 
[ 0 2 ] H 2 (DlSStJ&jS©:^- A u > X<D3ti¥^^(D«^ 

[ ^ 4 ] H 4 OlIteJKSSOX- A W > X6!)3fe^3gcD»^ 

[ 0 6 ] S 6 <DmMBM<D X- A U > X<D3fe^3^<^>«JS 
[ ^ 7 ] H 7 ©»te»Jfi80 X- A U > X<Opfe^lS©«^ 
[ ^ 8 ] » 8 cr)*!fc?f$SSO X- A U > X<D^^m(OmfSL 
( ^ 9 ] H 9 (DUifeJKSiO X- A U > X(D^^m<Omf& 
[010] |IMC?i) 1 CC^tt^CvT-^MIJ&itOiRMSo 

[0 11] iiteM2cc>ptjr.-r^MPS®<35iR^0o 

[012] ^«?il3«:*fl£-r'SMPBacDiR^0. 

[013] mmm4('cnj£^r^mm^<DiR^m. 
[014] mmmb cc>(*j^;*r^Mi5Sit<oiR^0o 
[015] mt^^s(iCS^it>'r^mmj&<Di^^m. 

[016] lllfeWl7 CCS[tj£-r'Si»SSffl<DiRM0c 

[017] mmms «:*tfST^fttKM<DiR^0o 
[018] iiitewi9cc>(tis-r^^isMtoiRM0o 
[0 1 9 ] m o<D3iis?KSSox-Au>xo3e^jsa) 
it«^*-r0p 

[020] 1 0 cc*tjs-r ^>Mi®it©iRM0o 

[iRF#OSft?B] 
Gl'-GS U>X 
LPF n— >'^•xr7 ^ )\/^- 



C25) 



!|tia 2000-267009 




10] 



II 1 ] 



— sc 



DM 

D5 



SC 



•O.Z 0.2 -0.2 0.2 -6.0 S.0 

m>3.U Y'-3.3 f-3.3 



SC ■ 



DM 

DS 



•O^ g.2 -fU 0.2 -5.0 B.0 

jESJkf^ njSi^m m a % 

FN».BD Y'-3.3 Y'-Q.a 



-d 
-SC 



DM 

OS 



-a.a oa -0.2 0.2 



-0.2 0.2 
FKD-3.ia 



5C 



-0.2 0.2 
nCI-3.G0 



SC 



-0.2 0.2 



y-9.3 



1 



"DM 
-05 



-0.2 0.2 
Y--3.3 



-6.0 5.0 

Y'-3,3 



-DM 
-OS 



H1.2 0.2 
Y--3,3 



Y' -3.3 



DM 

DS 



-0.2 0.2 



(26) 



2000-267009 



mi 2] 



[SI 3] 



FTCK2.75 



CO 



sc 



FND-3.1Q 



SC 



-<3.2 D.2 

Fia-g.ED 



SC 



r-3.3 



r-3.a 



-DM 
-D3 



-fi.O 5.0 
Y--3.3 



-DM 
-C6 



B.2 



Y*-3.3 



-DM 
-OS 



CI3 



SC 



-o^ 0.2 



SC 



FNS-a.GD 



SC 



•0.2 0.2 



•DM 

-DS 



0.2 n-i 
Y'-3.3 



Y*-3.3 



"DM 
-DS 



0.2 1L2 



Y'H3,3 



■DM 
-DS 



(27) 



2000-267009 



114] 



[015] 



CO 



sc 



-0.Z 0.2 

mm lESJkf^ 



-a.2 a.z 
FNO-a.ED 



SC 



•1L2 0.2 



-OS 



-0.2 OJt 

r-3.3 



-co SJO 

H A % 



-OK 
-DS 



•0.2 0.2 



-DM 
-05 



-0.2 0.2 



-5.0 SX 

£ 9£ 



cn 



SC 



-0.2 0.2 
FND-3.27 



SC 



-0.2 ■ 0.2 

FNH.eO 



r 



SC 



-0.2 0.2 



V 



•0.2 0.2 

r-3.3 



-4.2 0.2 

r-a.a 



•0.2 0.2 



-DM 

-05 



■DM 
-DS 



■DM 
-OS 



% 



S.D 

'•-3.3 



-S.D 



9g 



(28) 



2000-267009 



[017] 



CO 



N 

\ 



sc 



DM 

DS 



-0.2 0.2 -0.2 0.2 

FN0-2.9S Y--a.3 



•«.0 S.0 

& % 

r-3.3 



sc 



-DM 
-05 



HI.2 0l2 
FMa<O,G0 



-0.2 0.2 

r-3.3 



B.O 

^ ffl 9^ 
r-3.3 



-d 



"DM 
-03 



-O-Z C.2 -0.2 0.2 

mm mm ui&iRm 



«.0 5.0 
£ ffi ^ 



CI3 



SC 



-0.2 0.2 
FMK.84 



SC 



-a.2 0.2 

FN0-3.ea 



"SC 



-D.2 a.z 



r-a.3 



-DM 
-OS 



r-3.3 



"DM 



-0.2 0.2 

r-fl.s 



1 



-DM 
-DS 



-0.2 0.2 



S.D 



(29) 



1tg| 2 0 0 0 - 2 6 7 0 0 9 



[131 81 



[020 1 



SC 



-0.2 0.2 



5C 



-0.2 o.a 
FNO-S.GO 



-SC 



-0.2 0.2 

mm iE$*# 




cn 




-O.0S 0.05 



-O.CB. 



SC 




-CUE Q-OS 



-0.05 OJE 



